BEST AVAILABLE COPY 



ATTACHMENT 

Application Serial No. 09/836,630 



B^ST AVAILABLl COPY 



pOCKKTlJOi 28263SUSSJC 



IK RB ASTXICATEON OF 

SEeUALNO: 09/SS«ie30 
FIX:B3>; APRIL 17» 2001 
XroSU QEDMDIVBBSXXY 



SIR; 



Bw«arfiMt<iio2>^estsiitim^Bndo2LiV!aff con 

of XsvcBdlcm subzziittDdtQ ixfy oainpaqy'A 

9. AppKowit gyrodwd duo fflWyhco 
18, 20DD of pdoiiQ^ dooimxQic£P 00 10S|459«9, 



iiLVOitfuii: of die prasond a^ipllc&txQn. IJicjeby 



ion BC9 BXfppootod by fiio Scp^ 
mtDBtttacDtjolor to Maiob 2000 



Aff «ae{i^ Ajiplicaac Jff fiEntKlodio an 
ofxecard. 



5, TheuDjtodgMddodflmtwBnBtAtnai^ 
kncn4^1edB» m tnip end thiit «n Btotenen n maib m InfcmMrtoA and toErf W bftfiwed to 



IsLri? Cbde diet aucb.\xdnfbl &^ 



SeodoQct lOOI of Tide IB of fhelTxiltadJ 




SdlchilZUtdl 



REPORT OF INVENTION / ERFINDUNGSMELDUNQ 
CONRDENTIAL/VERTRAULICH 



FORM Al 1^3 
990811 



Laboratoiy Manager 
TobeocmpletedbyLeJbofratoay 



( ]A 
[ ]C 



Signature: 




Scnv Europe G»bH - Ibi«31ect^ 
To be completed by IPO 



Becdvedoii 



PAENa- 



To be compkted Ite InventaKs) in En^ 

Van dem/den Erfinder 6i) aof Engfedb aiisgufaien und bei Labcorleiter emgurechfirL 



Bterety report the following $erv^ 

Hiermit rofildeCn) idaAvir die in der Anle^ begcbriebene Diensterfindung. 



DTifle/Titel 



2) Abstract of the inveiitiDn 

(Probleiii and SohitiqiO / 
Kirae Bescihteibimg der 

Ezfinding 

(Au^abe und lijautigBgedanke) 



OFDMradbairrpTk 



In the rado air linK Ihere is a problem of lading. To avoid or compensate fading, 
seveial techniques are consSdered such as RX and TX diversily, frequency hopping 
ete>- 

This invenfion © about new Ideas of TX diversay, v^ich phase (and ampfiude) 
adfustment is caiculated in the same (tignsmiltBr) side and no orthogonal signaling is 
required. So that number of antenna can be incneased as mixh as possible to 

slisperbeam. 

As results, thfe iTvenfon can remove fading and red^ 



Am Zustandekammen der ErSndtmg si 


nventocs of tJae inveniian. 

nd als Erfiiadei/Mtterfinder dfe fi^^ 




3) Last Nanie / Name 
Piret name / Vornanie 


IZUMf 

SeSchi ' , • 


4) Home Address /PWvatanschrrffc 


MeiflnerStrafieSe 
D-70736FelIbadx 


55 Natbiiality/Staatsangehorigk^ 


Japanese „ 


€i) Personal No-/ Pers,-Nr. 


201091 ©50003 in JaparO 


7) PositiDn/ DienststeDung 
Departmeat/Abteiabjag 
Compaiiy / Pirma 
PbDne/Tekfbn 
FAX/FAX 
E-mail/E-mail 
Supervisor / Vbrgesetzter 


Princ^Jie Engineer * • * 

TRDE ' '« '/ 
Sar^Intemal2onalOBXarope)GmiIL " ^ ' 

+497115858180 

'4497115858468 

izumififb. sony. de 

Hamid Amir-AKkhani 


S) Duta^ of I3ifi invedtaKs) 
in the company/ 
Aufeabenbereidi des(der) 
Erfinderim Untetnehmen 


Hesazcb 


9) Professional education/ 
Die beruflicbe AosWarbildimg 





10) Conti^utioii/Ebrfindexant^ 

e/o) 



100% 



In case of mialtiple invexxtors, 
BeimebieggnEfcfirtdan^ 



REPOR^'OFINVE^mON/EFFINDUNGSMELDUNG 
Please separatety' desffibe fbr each inve^^ 
hrtte Sir jedea Mjigrfirdfir gesandert sdnldem. 



990611 



Cteationoftbemventiari/Zu ^ 

11) The setfn^ of tiie problem / Stellung der Aufe abe 
o rwa tlno T^rnblem lie ia the ceneral worM^ lo: 



a- Doea die problem He ixx tihe general woddng 
Md of the Inyente? If not, please ex^ 
liegt die Au%abe auf dem aU g fiTrift TTiftn 
Atbeitsgebiet des Erfinder? Weim nicht, bitte 



b. Was there a direct order for the works 
leading to Ite invention? 
If yes, who (e.g. supervisor, customer) did assign 
die probleQi and how? 

Which information about the way of sdntdon 

was given? . 

H not, what caused the works leading to the 

invenbon? 

How did the inventor obtain the kaowledge of 
shartoomin^ and need$ the invention 
remedies?/ 

Erfolgte ein direkber Auftrag-fur die Arbeiten, 
die zadfiT Erfindung fiihrten? 

Wenn ja» wer (zJS. Vorgesetzbex, Konde) hat 
die Au%abe gestdJt und wie? 

Wddae Hiweise auf den LSsungsweg wurden 



Wenn nicht was gab den AnlaB zu den 
Arbeiten, die zu der Rrfindungfubrtea? 
Wie edangbe der Erfinder Kenntaoas van 
MSngeln oder Bedur&aissen,,denen drnxh die 
Erfindung abgehdfbn wird? 



Inventor's name / Name des Erfinders 

Stateaaa^t/Aogabe 

a. Yes, 

b. Yes 



Yes . A ^ 

Dr. HAAIikhani has assigned nae to this project. And my 

responaibiliJy indiides IPR activity. 



12) The solutian of the probjem / Die Losung der Aufeabe 



a. To which ertsent did the oompart/s 
experience and works play a icile in soiving the 
problem?/ 

Inwiefem haben betriebliche Erfehrungen tmd 
Arbeiteneine Rclle Gespielt? 



b. Whdcih technical assistance Opower, raw 
TTintAriAl and/or eciuipment) was provided &om 
the company?/ 

Wdche technisdben HiTfanitbel (Energien, 
Rohstoffie und/oder Gerate) sind seiteos des 
Untemehmens bereitgesteILt worden? 

c Was other empkiyee, external man- power 

andfar work involved and who?/ 

Wurden Mitai33eiter einbezogen vmd/oder 

auI3exbetrieblicbe Krafte vl ArbeitEn nutzbar 

gemachtandwert 



Inventar'a name / Name des Erfinders 
IZUMI^ Seiichi 
Statement /Angabe 

a. 1009^0 

b. None. 

c. None. 



RETORT OF INVENTION/EFFINDUNGSMELDUNG 



990811 



13) Prqject name and/or code, if any. /PrqjektoaioeWtode, Ma varhanden 
BRAIN 



14J Development status / EntwicMungsstaod: 
Bssazdb. 

15) E^kitatiDn status of the invention / A-uswertiitigastand der Erfindirag 

?^?S?S£S^itian public (when, whsre, how) / Varhaben zur Vexofifenffichung der Erfindung (wann, wo, wie) 
TTiere is a possibility to proposethis idea at BRAIN meeting in the future. 
17) QthCTinfanpation/Scgistigelnfo ^ 

lnfbrmatk>nalx>utOHDMIinkte * r^ ^-r^ . , /oliva i 

Broadband Radio Axess Networks (BRAN); HIPERLAN Type 2 Functional Specfffcation Part 1-Physjcal (FHY) layer. 

[ntormalion aboutTX cSversity of UMTS is in 

3QPPPhy5k3aI layer prosedura (FDD) TS252l4(atla)^^ ^ 



lyWe oonfim that the preceding and herewith 

IWe fiarther OTfm that 

oiir fcnovv-ledge that L*we aie the first ii^ 

l>we do not Imow of any prior use lay othsr company ...... i_ 

We have been infbmied about the following: ^ 

or Citnl ^ m^^^^^*^^. ^ it baa not beoome &ee. Prior to this, no infeamatian oantainmg tbfe mv^etofaon $ho\ild be 

gben to third parties indudiog customers or cooperating companifis and xntamiscripts cr similar to be mailed to the 
pxabliahers of periodicals. 

Of this oeatesprobleins, please to Sorr/Exirope-lntelkctualPro^^ 

Ich veraichEre (Wir versichein), daB die varstehenden und in der Anlage beschiiebenen Angaben. soweit 

bdtaontvVoDstandig und ri^^ 
Ichversichfire(VVirversi£herr^daBweiterePersonra 
BWr erldSre kh (ecMaiTO wir) ansdri^^ 

^^fruhereBenutzungdurdianderePersoneaode^ , . , 

Wir sind ijber fidgendes in&nmert 

mundliche MLtteixing zugandich gemacht werden, soJange sie mchtfed geworden ist Vorher dihfenkeine t£e Erfedung 

betrefiendenlnfcon^^ 
undahnlidhesanEedaktionenvanPachzeitsc^^ 
(J^alls aich dadurdi Pr<*leme ergeben, besprechen ^ 

Xa) Date /Datum: 31,01,00 
1^ SSgnature /UntErS(±oifc 



20) Etadosures / Anlagen: 

Page27to31 of 3GPPTS25^14. (Chapter 8, Qosed bop mode transmit diversity.) ■ 
Japanese patent W09a561 21 
Japanese patsTt 11-148956 

3- Others /Sonstiges: 



DESCRIPTION OF THE INVENTION / 
BESCHREIBUNG DER ERRNDUNG 

Hease describe the inventioa Please i3«ihe*^^ 

iftitt^ WhTBiben Sie die Eifinduag. BeniMzen Sie dabeibiltefolgeDde Ghsdsnajg. 



FORMA-21/2 

oeoaii 



WhfltextemalBtateofliieartoonemiingthemv^ j w,^ 

Welcher exbsn* die Brftadungtetrefl^ 

In GSM, ftequencyt hopping is used to average out fedh^ 

iniinyrrQ HhAvsih/techntaue Is iised Orthogonal symb^ 

hdKAJuaD ann*ena. (F^ure 1)(F»rease refer atiacfid doc.) 

In the Hyperlan 2, noTX cBversiVtechnique is used 

Inbeamfonrtngtfads^xiN^anayanntenatec*^ 

■nifiieisalreadvideaofbeamfoimingof TDDrywOR»/lcommunicalion.(AuachedclocW09a«^ 
]SSteSSS£5^51«lionlBesF^ 



dfir Erfindung durcihgefiahrt warden? 



NocSffensrce. 



©ProUemtobesc^dbythemventioiLThedisad^ 
Aufeabe der ErfiiKiung; Die Nachbeile, 

In linK feding dtietD mufti paih de^^ 

number of orthogonal signal. 
Wretess link of hyperian2 ete has no sohjdon for facfing. 



DESCRIPTION OFTHE INVENTION / 
BESCHRBBUNG DER ERFINDUNQ 



FaRMA-2212 
990811 



^ Sohitionpraposedly &e invento 
This Inventions assi^nesfoflowingcas© 

OFDM radio ^ link such as Hypeflan2 ete, whch has following feature, 
Thani an» mrffifhan two a ntennas at baseacte, 
ffftmftfrfiquf^x^ is usedlbrboth UP and DOWN Fnk. 

Fdloywng sequence d operatkjn is do^ 

1 staWee frequency of termina! to base. ♦ ^ _ , . , , 

2! Atlhebaseside. relative jiiasfefflmi^^ (F(g.6)(Rg,5 shows signal of 

each antenna down converted and also digrfized.) 
F^rexami^, phase amparison is earned out Bkefolk^ 

Compare f^ia^ between antennas by averaging each sub^samer phase difference. Or 

Compare phases between antennas at refiabIesub<:amer(s).(F^ . « . ^ - ^^r- ^ 

Correlate both trne domah received cfaia and cakxil^ 

Other ways can be considered. u . o * 

BdoreaveraW P^Bsedafererx5eateachsub<:^ 

sub^^arrfer ts different Base sufchcarrier can be c^ter isutK^ or any sul>cairier, which can r^rosent OFDM symbol. 

a Nexriimeihe base tfansmite. i^acu^ »f i^nal fif^rh aptpnrv. ehntjlri ha adfusted so that the terminal recetws neoeives 

SfefeSSSSsmil timing at each antenna should be acjusted. so that the terminal can receive afl signal atsame 
timing.(F^.7) 

4 Nexttim©thebaset^rves,phase5ofsignalsshouW 

can be dwie in the same OFDM symbol) And new phase diffeience is calculated for next transmission. 

Also next operation can be available opiionaliy. 

Ti Vahjeofa^ustmentcanbeaveiagedoverseveraJtimestogetconfident^ . „ 
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. transmittngdownOnk- 
Ti Ampfitudeacjustmentateachantennafealsopossible. 
•n This operation can be done in both side of OFDM Dhk. 
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Inihisirivention, terminal (moWeskj©^ to measure each path fnom different antennas. So ihat, no orthogonal sign al 



SSS^SSSSSb at base is not Frmited by number of orthogonal signal, as no orthogonal coding is needed, numberof 
antennas at base can be as many as possible. ^ ^r- A^ 

Then. antm\as can be placed ■?^'>frfrir*ivP^^^"t^as and sharper beam .is possWe. (Figuie4) 
Transmit power from both side can be reduced Not only fading, biit also interferenoe can be reduced. 
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8 Closed loop mode transmit diversity 

The general transmitter structure to support closed loop mode transmit diversity for DPCH transnussion is shown iji 
Figure 6, Channel codings interleaving and spreading are don© a$ in non-diversity roode. The spread complex valued 
signal is fed to bodi TX antenna branches, and weighted with antenna specific weight factors Wi and wj. The weight 
factors are complex valued signals (i.e., iv^ = + ^bi ), in general. 

The weight factors (acnially the corresponding-phase adjusmients in closed loop mode 1 and phase/amplitude 
adjustments in closed loop mode 2) ai© dcterrainEd by the UE, and signalled to the XJTRAN access point (=ceU 
transceiver) using the D-bits of the FBI field of uplink DPCCH. 
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Figure 6 : The generic downlink transmitter structure to support closed loop mode transmit diversity 

for DPCH transmission (UTRAN Access Point) 

There are two closed loop modes whose characteristics are summarized in the Table 8. The use of the modes is 
controlled by the UTRAN access point. 



Table 8 • Summary of number of feedback information bits per slot, Nfhd, feedback command length 

in slot's, Nw, feedback command rate, feedback bit rate, number of phase bits, Nph. per signalling 
word, number of amplitude bits, hlp^, pef signalling word and amount of constellation rotation at UE 

for the two closed loop modes. 
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8,1 Determination of feedback information 

The UE.uses the Common Pilot CHannel (CPICH) to separately estimate die channels seen from each antenna. 



-^npp TOO RAN WGl 
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Once 6 very slot, the UE computes pha.^P. nrijiifiTTr**"^ f*, <Tp d for Tnode 2 the amplitude adjustment that should be 
appUed at the UTRAN access point Go maximise the UE received power;> non-soft handover case, that can be * 
accomplished by e.g. solving for weigJai vd<iior» ihat maximises 



where 



H^fhihz J . 

and where the column vectors hi and A2 represent the estimated channel impulse responses for the' transmission anteimas 
1 and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the phase and 
amplitude adjustments computed by the UE. 

During soft handover or SSDT power control, the antenna weight vector. ^ can be. for example, determined so as t6 
maximise the criteria funcdon. 



(2) 



where Hi is an estimated channel impulse response for BS#i- In regular SHO, ihe set of BS#i corresponds to the acdve 
set- With SSDT, die set of BS#i cojresponds to the primary base starion(s). 

The UE feeds back to die UTRAN access point the information on which phase/power settings to use. Feedback 
Signalling Message (FSM) bits are transmitted in the portion of FBI field of upUnk DPCCH slot(s) assigned 10 FB Mode 
Transmit Diversity, the FBI D field (see 25.211). Each message is of length Nw = Npo-^NpH bits and its fonnat is shown 
in theFigureT/The transmission order of bits is from MSB to LSB, i.e. MSB is transmitted first, FSMpo and FSMph 
subfields are used to transmit the power and phase settings, respectively. 



MSB 



LSB 



FSMph 


FSMpo 


< 




► 


< 




► 



Figure 7 : Format of feedback signalling message. FSMpo transmits the power setting and FSMph the 

phase setting. 



The adjustments are made by the UTRAN Access Point ai die beginning of the downlink DPCCH pilot field. 



8,2 Closed loop mode 1 

UE uses the CPICH transmitted both from antenna 1 and antenna 2 to calculate the phase adjustment to be appUed at 
UTRAN access point to maximize the UE received power. The received CPICH can be denoted as: 

,MCO . * (3) 



where. 



^ CPICH (0 = common pilot signal from antenna 1 
a;(r) = time varying amplitude of the o qmch it) 
0j(x) = dme varying phase of the 5 cprcN 



(FDD) 
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^CFfCfi CO = common pilot signal -from antenna 2 (diversity antenna) 
a2(r) = time varying amplitude of the S^j^f^f^ 
02(t) = time varying phase of the S^p^^n (0 

Before solving for the optimum phase adjustment, the S^j^h rotated bs follows: 



(4) 



The rotation aiigle. ^r), which is applied before solving for phase adjustment to be signaled in uplink slot t. is defined 
.as: 



:0. 1 = 0,2,4,6.8,10,12.14 

(d,(0 = i£ i = 1,3,5,7,9.1 U3 

1:2 . 



(5) 



After rotation of the 5^;^ W MO. UE calculates the optimum phase atyustonent, ^, »*ich is then quantized into 
having two possible values as follows: 



(6) 



If = 0. a command TJ'is send to UTRAK using the FSM^ field. Correspondingly, if 4>q = Tt, command '1' is send lo 
UTRAN using ifae FSMpt field. 

Due to rotation of the constellation at XJE the UTRAN interprets the received commands according to Table 9 which 
shows the mapping between phase adjustment, ,. and received feedback command for each UL slot. 



Table 9 : Feedback commands and corresponding phase adjustments, for the slots / of the UL 

radio frame. 
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The weight vector, wj, is then calculated by sliding window averaging the received phases over 2 consequtive slots. 
Algorithmically. >V2 is' calculated as follows: 



V2 



+ 7 



V2 



where, 



For antenna 1, the weight vector, wj, is always: 



(7) ♦ 



(8) 
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Vf, =1 . (9) 

8.2.1 Mode 1 end of frame adjustment 

In closed loop mode 1 ac frame borders the sliding window averagins operation is slightly niodifled..Upon reception of 
the FB comnumd for slot 0 of the next frame, the average is calculated based on the cozmnand for slot 13 of the previous 
frame and the command for sloe 0 of the next frame. i.e. ^ from slot 14 is not used: 

^ ^ cos(<i)ii-')+cos(^o^) ^ ^. siii(<»/3-')+sm(<»oO ^^^^ 



V2 V2 



where, 



(p^^^ = phase adjustmenr from firame j-1, slot 13 
= phase adjustmcJnt from frame j, slot 0 

8.2.2 Mode 1 normal initialization 

For the firsc frame of transmission UE determines the feedback commands in a normal way and sends them to UTRAN. 
Having received the first FB command the UTRAN calculates ihe as follows: 

co$(7r/2) + cos(<*o) .sin(^/2)-hsin(^o) .... 
-j^ j= (11) 

where, 

= phase adjustmOTt from slot 0 of the first frame 



8.2.3 Mode 1 operation during compressed mode 

8.2.3.1 Downlink in compressed mode and Uplink in normal mode ' 

When downlink is in compressed mode but uplink is operating normally (i.e. not compressed) the UTRAN continues it^ 
Tx diversity related fimctions in the same way a:$ in non-compres$ed downlink mode. 

If UE continues lo calculate the phase adjustments based on the received CPICH from antennas 1 and 2 during the idle 
downlink slots there is no difference in UE operation when compared to non-compressed downlink operation. 

If during the compressed downlink transmission there are uplink slots for which no new estimate of the phase adjustment 
has been calculated the following rules are applied in UE when determining the feedback command: 

1. If no new estimate of phase adjustment, exist corresponding to the feedback command to be send in uplink 
slot/: 

If l<t<15 ^ 

the feedback command sent in uplink slot i-2 is used 
else if i^O 

the feedback command sent in uplink slot 14 of previous frame is used 
else if I = 1 

the feedback command sent in uplitik slot 13 of previous frame is used 
end if 
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2. When transmission in downlink is started again in downlink slot Nlui+i die IXE m\xst resume calculating new 
estimates of the phase adjustment The feedback command corresponding to the jSrst new estimate of ^ must 
be send in the uplink slot which is transmittttd 1024 chips in offset from the downlink slot Nlui^j. 

8.2,3,2 Both downlink and uplink in compressed mode 

During the uplink idle slots no FB commands are sent from U£ to UTRAN. When transmission in downlink is started 
again in downlixiJc slot Nud-t^i the VE must resume calculating new estimates of the phase adjustment The feedback 
command corresponding to the 5tsi new estimate of ^ must be send in die uplink slot which is transmitted 1024 chips in 
offset from the downlink slot Nloh+i. 

The XJTRAN continues to update the weight vector, W2, until the upUnk enters the compressed mode and no more FB 
commands are received. When the transmission in downlink resumes in 6lot I^lak^u the value of wz calculated after 
receiving the last FB command before uplink entered the compressed mode is applied to antenna 2 signal. 

After UE resumes transmission in uplink and sends the first FB command the new value of i$ calculated as follows: 

S,-{0.2.4,6, 8, 10, 12 14) 
5^= {1.3, 5, 7, 9, 11, 13) 

i = number of uplink slot at which the ^ansmisston resumes 

j =; number of uplink slot at which the last FB command was send before uplink entered compressed mode 

do while (z I S^andjl S^)or{il S^andjl 5^) 

ifj<0 

j = l4 
end if 
end do 

calculate based on KB commands received in uplink slots i and j 



8-3 Closed loop mode 2 

In dosed loop mode 2 there are 16 possible combinations of phase and amplitude adjustment from which the TIE selects 
and transmits the FSM according to Table 10 and Table 11. As opposed to closed loop Mode 1, no constellation rotation 
is done at UE and no filtering of the received weights is performfcd at the UTRAN. 

Table 1 0 : FSMpo $ubf leld of closed loop mode 2 signalling message. 



FSMpo 


Power^antl 


Power_ant2 


0 


0.2 


0.8 


I 


0.8 


0,2 . 



Table 11 : FSMpt, subfield of closed focp mode 2 signalling message. 



FSMph 


Phase difference between antennas (degrees) 


QOO 


180 


001 


-135 


Oil 


-90 


010 


^5 
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110 


0 


111 


45 


101 


90 


100 


135 



When Npo=0, equal power is applied to each anieana. 

To obiain the best perfonnance, progressive updaung is performed at both the XJB and the UTRAN Access point. Every 
slot tinjfi, the UE refines iis choice of FSM, from the set of weights allowed given the previously transmitted bits of the 
FSM, This is shown in Figure 8, where, in this figure bi (0<i<:3) are Che bits of the FSM (from Table 10 and Table 1 1) 
froni the MSB to the L5B and td!=0, 1, 2, 3 (the end of frame adjustment given section 8.3.1 is not shown here). 

At the beginning of a FSM to be cransmitted, the UE chooses the best FSM out of the 16 possibilities. Then the UE 
starts sending the FSM bits from the MSB to the LSB in the portion of FBI field of the uplink DPCCH during 4 (FSM 
message length) slois. Wiihin the transmission of the FSM the UE refines its choice of FSM. This Is defined in the 
following. : 

Define the 4 bits of FSM, which are transmitted from slot number k to k-i-3, as (b3(k) b2(k+J) bi(k+2) bo(k+3)}, where 
k=0, 4» 8, 12. Define also the estimated received power criteria defined in Equation 1 for a given FSM as p({x3. Xj Xji 
Xo }), where { Xj X2 Xo } is one of the 1 6 possible FSMs which defines an applied phase and amplitude offset according 
10 Table 10 and Table 11. The bj() and Xj are 0 or 1 . 

The biis transmitted during the m fth FS Mcf thefi-a m vhere n¥=0 1 J 3 arethen a ven b 

b3(4m)a:X3 from the {X3 X2 Xi Xo) which ^maximises p({x3 X2 Xi Xg}) over all X3,X2,X|^ (16 possible 
combinadons); 

b2(4m4-l)^2 from die {b3{4m) X2 Xi Xq) which maximises p({b3(4m) x^ Xi x©}) over all X4,xi,Xo (8 possible 
combinadons); 

bi(4m+2)=Xi from the (b3(4m) b2(4m-Kl) X, Xq) which niaximises p({b3(4m) b2(4m'^l) Xi Xo}) over all xl.xO 
(4 possible combinations); 

bo(4m-h3)=Xo from the {b3(4m) b2(4m+l) biC4m-h2) Xc) which maximises p({b3(4m) b2(4m+l) b,(4m+2) Xol) 
over Xo (2 possible combinadons). 



3GPPTSGRANWG1 



(FDD) 



33 



TS 25^14 V3.0.0 (1999-10) 



Slot 4ix2 


Slot 4m+l 


Slot 4ni-f-2 


Slot 4m'f-3 


Send bg(4cQt) 


Send be(4m+l) 


Send b, (4m-i-2) 


Send bo(4m-4-3) 


At 1 


c— ^ 

{^3 Xj Xi Xo) 


{XjXjXjXo) 


{X3 X, Xi Xo) 



0000 
0001 



11 1 1 

16 values 



b3(4m)0 00 
bj(4m)001 



bj(4m) 1 1 1 
8 values 



b3(4m) bi(4m+l) 0 0 
b3(4^J)b2(4m-^l)0l 
b3(4m)b2(4m+l)10 
b3(4m)b2(4m+l) M 

4 values 



b3(4in) b2(4in+l) b| (4nj+2) 0 
b3(4m) b2(4m+l)b, (4m+2) 1 

2 values 



Figure B : Progressive Refinement at the UE for closed loop mode 2. 

Every slot time ihe UTRAN constructs the FSM from the mosi recently received bits for each position in the word and 
applies the phase and amplitude as defined by Table 10 andTable U. More precisely^ the UTRAN operation can be 
explained as follows. The UTRAN maintains a register z={z^ zj zo}, which is updated every slot time according to 
2i=bi(ns) (i=0:3,ns=0:14)'. Every slot rime the contents of register z are used to decerminc the phase and amplitude 
adjustments as defined by T-able 10 andTable 11, with FSMph =^{Z3 zj Zi } and FSMpo=zo. 



Special procedures for initialisation and end of frame processing are described below. 



The weight vector, w, is then calculated as: 

£ J pofwer _ant\ ^ 
w = E I <6) 

8.3.1 Mode 2 end of frame adjustment 

The FSM must be wholly contained within a frame. T6 achieve this an adjustment is maderto die last FSM in die frame 
where the UE only sends the FSMp^ subfield, and dre Node B takes the amplitude bit FSMpp of the previous FSM, 

8.3.2 Mode 2 normal Inltialisatron 

For the first frame of transmission using closed loop mode 2, the operation is as follows. 

The UE starts sending the FSM message in slot 0 in the normal way» refining its choice of FSM in slots 1 lo 3 from tht 
set of weights allowed given the previously transmitted bits of the FSM. 

During the reception of the first three FSM bits (that is before the fiill four bits are received), the UTRAN Accdss Point 
inidaliscs its transmissions as follows. The power in -both ancennas is set to 0.5. The phase offset applied between the 
antennas is updated according to the niimber and value of FSMph bits received as given in Table 12. 

Table 12 : FSMpn normal initialisation for closed mode 2. 
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